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^1020010038421 ^ °^> : 2001/9/10 

-g-^* #M DCSCDichlorosilane; SiH 2 Cl 2 ) HTO ^ £*>3 

f>\S= ^SJflit ^-ifl^l 7]fe i&^^SL I^^H ^1 1 4^ 

tq- -qz$X\ #*»o\) s]*V l-s-^g sfl^oi ^>5|-^ ^^-8: ^-iL*> 

5L lg 
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^1 

ti>£.^l ^V^l « 0 v tj {Method of manufacturing semiconductor device} 

£ la tfl^l £ lgfe £ ^AHl^l 4€- #£*H 4^ 

£ 2^r ^71 1H3 ^2flS. 
£ 3-& SK> ^ -S-s 3.2flS. 

11 : 1&E*H 12 : ^lg 

13 : 1 4^ TflolE^^-) 

14 : -fRl^ 

15 : A 2 4^ 16 : -£3*W^ 
17 : ^<£* 18 : ^ ^^r^ 

19 : 20 : € ^ ^31^ 

2i : ^SjS. ^ ^31^ 

21a- : *1<3^ jl^-S. ^ ^31^ 3^?- 
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<Qx\: 2001/9/10 



22 : i5fl°H-§- 

10a : ^^1- 711 olE^^ 



22a : ^2ll 0 H 
10b : 7lHS*l- 



>£^£r ti>H^l ^*r^ « 0 >t?H ^ 3} -2-3., ^1, l-Sfl^l € ^ ^ 

^S)^5l H^*]^ y 0 V lHl ^rtb ^M^. 



<16> «>£.^1 #*|^- DRAM (dynamic random access memory) ^ SRAMCstatic 

random access memory)*}- Qo] *}#°} *1\HI ^ *Me)# 
(volatile)^*! tllolE-l^ «y#^ol ub}s ram afl^., HH^* <3?^r^ 

-2 ^-Bfl^- -B-xl-g- ^ 91*]^ rflolE^ <y#^°l i=-%L ROMCread only memory) 
«.o_ s 3.711 ^p-^-^- ^T=f. ROM *(|^& ROM, PROM (programmable ROM), 

EPR0M(erasable PROM) ^ EEPR0M( electrically EPR0M)AS ^-ff-^t SItt^, °1 
f^l*l ti 0 v«3 cflolB]# HSZL^ (program) ^ 4i7l (erased *r Sife- 

EEPROM^l tfi$ ^r-S-7> ^7}*}JL #7ltr EEPR0M°1 M" SJ« ^ 7l 

- o. ^ ^eflAl EEPROM-c- 7lH e^q-^ ^E f ^oIe^c] aj^sl i 
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<£x}: 2001/9/10 



<17> 



<18> 



7flo]E^-2:^ ofls.^ F-N Ei^(Fowler-Nordheim tunneling) 

ofl SSn^ g iTl^H, #51*11 71*3 A o v "°fl E i - - 

7) €<>1 tH^S *H5L3 € o^Wm «3 **Aa ^ 

o_ ^ t^<q Dflit Him Bj-o] (Metal Bit Lines)* 0 l afl*!^ # 7 1 tHr^l ^ 
^ HIS 51-^14 *>H§Kr ^Hr^ ^^^(word lineal 

^-71 € °H1°H^ ¥ 7flsi cq:=Bl-°l*l-t}. ^VM-^l ^ 

oJCCommon Source LineH B^l^. tf 7 l *K1* 

^14. ^-71 « «im el-^ ^ 7fl5i Tfloim^q- 4 e H ^ 

(metal contact)^: **fl ^ S.3l°l 



^-4 ^4. 



<19> 



^33. local oxidation of silicon; LOCOS) ttA ^ °H* 

ellol^(isolation) **fl 7l^ WO ±A <8^*M 

«4<gq* ^(define)^. W W E ^ 

, TiHm^H-g- *H 1 443 -a^e** * , a>*L^ 

01 ^o_m zl- 4^i #m*D 7floim^# £3*1*14. ^ 3*11 ^ # 

«.ofl -B-^^l^o.m ONOCoxide/nitride/oxide)^", Sim* ?IMm*H-8- *H 2 44 
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F 1020010038421 M °^> : 2001/9/10 

%, -fr^W ^ 1 41^ ^^.3.*) Tflo] 

<20> °]°]*], ^>7l^§l 4i_£.i(Self Align Source; SAS) ^^^^ t^H^I ^ 
*H **fi ^€ -2.^1 ?1 51^- iS.efl 

7]AE sj)^ #7] n&Sr ^ *}^3.£- -2- 

^ Heflo] 3^-7} ^3^, ^^5- ^l^<^m ^^S. ^^^4. £ 

*H ^ Aj-w.ofl ^H^-&- A>5)-^-ol ^zj-sqjn, o]:f ^^o] -a*^ (blanket) *1 

<2i> o]oH, ^1*11 n 2 -^ •tf-M ^Sl-^Khigh temperature oxide; HTO), PSG 

^ BPSG(borophosphosilicate glass)^* € £ 

^s^l fl*fl 2]^3.-f(reflow) ^ BPSG^ 
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<22> zieiM-, #7l 2}- #sflAl 4 c^eflol afls y J-^^ ^4 ^ §*H^°1 

<23> ^^fl^r ^>7l^€ ^Z^^l ^3*Hr #51*11 iii 

^(lossH 5<H*r*l ^ 

< 24 > 7.>7l^l Al^^^, ^1-5] ^ Jf^* U^>7l ^*fl *3 

Sfl*!^ ^>7l^l iii l^ofl ^ 0N0 -fr3i*l]^ ^l^^H 0N0 

zjL^ ^AjsKf- Als]-^!;^ n^l 7} ^7}*Hr 3.^ ^ locally bird's 

beak)^*l ^3*Kr W 3-*H ^*fl ^ 0N0 

#^ ^1b1-$-7> ^ej-^]7fl €4. °H ^Sf, ^ bioelectric field)^ 

^H7> iH3*H f-n ^*fl^ ^ ^ 

*H7> ^7l7fl S\o] ^ £5L# ^sW^Tfl €4. 

<25> 7>7l^l ±2.^ ^4^*1 2E| TflojE^-g- ^ *Kr ^ ^ 

^1 ^^AH=^-(WSi)ol S^aL, ^"71 SLgrQ ^AH^ WSi)^ 

^-*)Ht}. o]^ > ^e)A>o]c^-( WSi )ol (oxidation rateH 

o>^ -Sl7l nfl^-ofl ^^Hr -gr^liM, Si CVD ^^l^l^i ^ 
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^020010038421 « 2001/9/10 



X\ ^^A>olH.^-(WSi)-2.S^ ^3.3l(FluorineW Si-0^ ^ 

<26> ^sjS *l<^ e^^^E^l ^3xr ^ ^efl^ 

^ sK>* ^*ll*M ^efl ^H)^ (Arsenic)*)- £-gr fe£r €*r^* 

, ^ ^eflol ^lfe °l^r ^r^^l a^^l # 

e§?Jl -ilzJ-^-g- #5}-^M: ^^HM tcfl^-o]] ^flS] A>2)-B># 

^ &SLV\, M^l^ S-^ ^ ^^-i^ A>-g-S)^ 

<27> t^tt}*^ ^Jf^H] iH^Hr ^^^]°14. 7l]olH^^-4 

^^iMr ^4 ^-^^^ ^7}5.*1 ^-J:^ ^#*>7fl M-fl.* nMi^-n^r * 

#±.*}7] nfl^-ofl ^-^^ nli-<g5l-ol^E ( m is-alignment )^ 

= 3 « #e|^(pre-metal cleaning)^ ^«fl^£ ^?fl ^0}*= *}q-jz}. 3^*3: 
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<28> ^-eH, ^7H*| ^AltV -&*fll-8: tft^ffr?] 3ltr #elW i£ 312 



<29> t^sH, #71 -g-3l» Sfl^M 3l*f) <?>#^ ^>7l^l ^ 

-i]^^ #31 ^°fl DCSCDichlorosilane; SiH 2 Cl 2 ) HTO ^ 

tt -fr#31^l 3.23 t^H. «la.^* c^i^ji ^7) *]-7l^! ^l^^l 

#^-*r ^r^^ ^ ol^ ^o}^o] rflolBl Ji#^-g: ^7^71 

<so> 5Etb, ^- ^71 Qo) ^-a #^1 DCS HTO ^ ^S)-^ 

3 o_S ^^^S^ , JMr ^-^^1 ^ 7>^fl^l^ ^HeH^s.w-E-1 TflolE^M 

< 3 i> atb, ^-^^r #7l«4 £-o] #31 ^ #«-ofl DCS HTO ^ 

^iLS. #5^-8: *g^f>}7] ^ DCS HTO ^7] ^s^il 

3. o^tl: (stopper) <3«-§- ^r^^Tll «H ^-£^8: 2^ 

iHS ^Vs)-^ ^"It^H -S^H °l^r ^^*1 3^-3 
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^ H.3l<?l *§^Hr #71 ^l^ofl TflolM ^o] 

^^Rr ^7)1; ^ ^"71 ^33. *1<3H1 Jl^-S. ^ = 31*1 

<33> o]^, ^^-^ «>^tb ^1*H1S -$MI*I ^^^> 

7lS. $4. 

<34> s. la vfl^l S. lgfe <a -^*HH *KE*I| i7>s] 
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#^ 2001/9/10 



<35> 



£. lal- t2s}^, -t-^t local oxidation of silicon; LOCOS) 



^-o. o>ol^eflo]^(i so iation) €-*H #£.*fl #Jfofl i 

^Bl^KJcAl^l $<S*H 33 (define)^. ^} *h£*l) 

7l^r(ll)^ %^<gc* ^ ^3^(12), TflojE^i^-g- z\) l c^. 

ONOCoxide/nitride/oxide)^", »1 2 ^3^(15) £ 44«]*H2. 

(16) ^ =g^^(17)ol ^%^7\ 
<36> o^o^, ^"71 ^«^^-(17)^ ^ofl ^|c^oi(£Al^l ^ 

££?l)7lAE sj)^ Ol* AjZ^- pjiaS A}-g-«H ^^^-(17), ^ — - 

3! ^e|^H = ^-(i6), ^ 2 tq-^>g ^3^(15), -B-313W14) ^ *ll l ^3 

-MBl^(13)-gr ^>^^-S. ^]z|f-o.S^ *)1 2 ^^€-#(15) ^ 

^5lA>0l = n|-(16)0l ^^51 3E| TflolH^^-(lOa) ^ 1 ^ 
(13)-2-S € #5.^ 7flolE^(13)^- 7flolE^ 2: 7> ^€4. 

(Self Align Source; SAS) ^*l^>7l 41 *M a>^1 ^ ^ 

iii cg^o] cgc^o. 7]^^- 2fl^# ^ W ^, # 
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<37> 



51 lb» %^}# , £31 WHItt ^-g-(capping) ^5M-(18) £ Jfl 



^§-g- ^3W19)°1 £*r3 ^7l ^-g- ^5}-mi8)£r DCS HT07> 
100 ^fl*l 200AS1 ^*\}£- ^^Sl^., ^71 ^-g- €S>^-(19)^r 50 ifl^l 200A2] 
^1S 

<38> Sl lcl" , € ^l^l ^71 ^7^1 +\^^o)} o}*j) ^ 

<^oll^ 4^L^/=efl<y °l-£: ^SM^a.*- <>l-g-tr ^^^/^-efl^l ^^cHl 
°\n ^2.^ ^ ^^(20)7> ^^^4. ^7l ^^.i/=efl<y <>1£- ^ 

^^l^i ^-g- ^^-(18) ^ ^-8- ^sl-^(i9)* ^7}s- 
7) nfl^-ojl n^aj^H ^ (Projected range; Rp)# JIIBl*)- 0 } < S#3 < ?! °l^r ^ 
^1^*1 i-rq- lOKeV ^S. #7>a]^ ^JW. #c>1 oHl^(As75) °1£: 

^ 40 ^fl*l 50Kev£] ^<SHH*HH £^4. 

<39> £ ld» #2:^3, ^l^^l <=m^ ^^^>7l ^«fl ^ ^> 

all^I ^^(21)7> ^^^r. °1^ £r ^<*)H ^-g- ^>5r 

^•(18) ^ ^-g- ^swi9)* ^7\s. ^^^7i ^^-ofl =s^e)£ ^^(R P )» 

als^H ^^r^^l °l£r ^r<£HH*l 5KeV ^S. ^7>a]^ ^«8^tf. 

<40> £. le» ^*>^, ^^5lS. ^l^Hlfe 7flo]S£^-(10b)2l- ^ 

^£ ^^.i ^ 2= ell °1 ^^(21)?>o] ^.tH^(overlap)-i- 2^S}7l ^Sfl 
Ai-g- <g-3W22)°l ^^€^f. ^"71 i2|l°H-g- aVs}.^(22)^- 1200 ^^1 1600A5] 
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W 1020010038421 #3 ^*> : 2001/9/10 

^Mls %*$s\$rn, o] ^ife ^-g- ^^.(18) £ ^^(19)^ #3" 

Jf-*Q* JL3i*H ^^^^.S *§^*Hr ^1^.4 ^ 100 vfl^l 200A 5gS.S. ^ 

<4i> £ lfl- ^£35. ^l^lfe ^1 1 Ir^^l 

Ai(22a)7> ^£4. #71 *0 1 #^11- 

uiisjsH <8*B*1*I, ^^-8- #3W18)4 ^3)]o-|^^- #5^(22) *r°H 

53 ^-8- ^^(19)°1 ^ ^sJCetch stopper) tW. ^1 2 1-^ 

31 o.s- ^-g- ^^(19)^1 ^t^ji, ois °i«H 7)1 

olM^^-(lOb)^ ^-g- ^^-(18), 59^-8- ^^(19) ^ itffl^H 

(22a) 7} 3^ ONO ?\)o}^ ^s\]o]x\7\ ^^JL, ±SL+ ^ I=3]tM ^ 

^€ ^H*H 7]^:(11) X^fe ^-g- -&3W18W ^*\}3. Jeh=h 

71^(11) #7**1 sg^-g- #5^(18)^: o)^ 

^<$X\ +Em± <3#-i: 
<42> £ l g # ^^S]^- *l«Hfe- ^^}iHf ol-g-tb ul 

oj£- ^^jofl £\n LDD^a^ JL^-S. iii g 2.31*] ^^(21a)7> 
^^S. <>l£r ^^IHfe As SE^- BF 2 # *1~8-*H *i^€4. 

<43> Ol^. ^2fl 71^4 -f-^tMl ttj-e} <^7Hfe #§H-7fl ^^^>7lS. 

<44> ^ ^p-s #-¥-°fl^ IP0^ v (HT0), PSG^" ^ BPSGCborophosphosilicate 

glass) 1 ^! ^H^-S. 3s € ^ E^fl^^Eil- * ^*lr 
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Ej#iiL-f(reflow) ^°fl ^«fl #7l BPSG^l ^€3-^. °H>H, ££31*1^ 
*L^*\7] W ^(c leaning)^- ^^^h ^€ 4£% ^ 



<45> ^-71^ -& ^« ^^fl sfl^^H 

< 46 > ^5fl 7l^ofl ^l^^l € S°l * 

S>7l igJ-^oflA^ ^U}^-S^ 7flo]M^l^^ ^, ^"71 TflolE^^- 

^ £5Mj- DCS HTOsq- ^^M- ^^^S.^, diS-i/^lSl <>1£: ^^^H # 
71 DCS HTOSf ^sKH iaH *fl^ #51*11 71*3 ^3°] ^o^^ 

< 47 > §-^1^^ iL7i £5L(erase vt distribution)^ ^sHe-*^ 

7>7l^l 4i5L^ <1^H, -fr^m* ^*Hr 0N0 #3-^*3 «)1*1 ^ 
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F 1020010038421 ^ ^*> : 2001/9/10 

^Hoxideation blocking) ^*8*Rr ^* ^ ^ 2 

jl oion] , ^ eefl AflEi(trap center)* H-Fr^ 

^ol ^ ( n ^jfofl DCS HTO^- £*m<LS. ^SK V 3 

7l<?l*b iS^lli* ^5}- a] 7| ji , S 3 ? (hopping) -^31-5. 

U€ nfl7>M^(Poole-Frenkel tunneling mechn ism) ^1 3l^r ^ 

ol^-g- ^>^>JL, TflolE^^-S-o) ^ofl ^o^^V ^11- $fe ^^-2- 
S-f ^^(low-field) F-N Ei^^r *K^H 0N0 #35)-^ sl^i 

>H, £ 2^1 £A]^ w}<4 ^o], ^eflo]]^ 0N0 S.^. 

Aj-o) i7] ^ o. ^-4^71 ^7] ^-S. 7>^e (erase pulse 

loop count )*1 #iiL-f ^ ^(slow erase cellH fl<H 

*$x\*}7] #n ^ €i ^f-H 7>^Ei# ^ »3$H ^ ^^l^ n 
S)i4, £ ^oflAi^ 0N0 ^2,2) Hr^Hr lHS. til^^^-ir H <M 

^-O.S.M), ±7] ^ ^A>A] ^ ^ ^2. 7}^E^ ^» fTflsH £<H3S- 
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^1020010038421 *^ °^> : 2001/9/10 

< 49 > ^€ ^elAH^(wSi)^ ^-$H ^*1H^7} ^ 

JE-Hf- DCSHTO* ^^JsL*], ^BlA>ol-nV( WSi)S .«-Ei ^5) 

^ *}#^ ^SLsq xVs^ -^ 7 > :S)-iLsH Si-F# <W«: «r 9X^r- 

^o) J^, ^ ^ ^6fl DCS HTO^ 1: 

^ ^z^a] ^7} ±\A ^^iM ^-g-t^^l, ^"71 DCS HTO^ 

*W ^1* 150 vfl^l 250A35L5L 1300 1600A 

<si> tB^*1) ^fl^S! 7)HJ=3l^4 3^-3 ^r^^m 371 

7> ^o>^^s. TflojE^^-aZ)- ^^H ^§>7l nfl-g-ofl ^g># 

nli-^eKl^M (mis-alignment)^ ^ ^ (pre-metal cleaning)°fl ^ 
*fl tlW. ^^^-S. M** W ^^^^ ^13^ 
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(native oxide)* *fl7i<s}7l W 3*13 ^ (pre-metal cleaning)^ 2] tfl^kg- 

^"71 ^2^* ^ ^b^s. 3-g-*}7fl DCS rno^ 

<52> ^"71 Sq- ^-o] 7]#o] 7 >^JI &*fl^# « 



DCS HT02} ^s|-^8: ^^-o.^*), ^^/^efl<y o]^ ^oi^a} #7] dcs HT0 
^ ^^o] ^^r* sfl^ ti>£^l] 7l ^ ^Q^-Br 

<54> SEtt, l^^r 7}7l ^ 1 iii t^^T ^^7]^^ ^ A oMMl 

DCS HTO^- i§5llit 

j7, ^sj-^HH J:^ (hopping) £^ t.fl7H^(Poole-Frenkel 

tunneling mechnismH 3$ ^ ^^^1^* 7)H J= ^Ir^l 

tMI* £tt ^^^S.^] , S-f ^(low-field) F-N ^ 

% o. ^cf^ 0N0 ^2:3 ^ *l3^V-g- ofl^ ^n> 0>^^ 
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W 1020010038421 #3 2001/9/10 

<55> a^r, ^-Br A A ^ 1 1*3 *HI #7l ^aHjelbM: 

£5L^j- DCS HT0» ^^t^, ^*\°}^SL£.^] ^S.m<>) ^-a>5] 

^* *>#^" ^S.^ ^7} ^iL^M Si-F?J ^ 9X^r. 

<56> SE*V, £ TflojE^^-o] 3f, ^ofl ^^TT DCS 

.g-tg-o.^.*) f #7l DCS HTO^ ^4 ^-Tfll- 150 250A^£S S^*H ^2fl°fl 
1300 xfl^l 1600 A #3^^- a^*>^- 7H tilsfl 90% 

<57> gc^, £ #3^* ^^fA^ ; Jl^S. ^ 

A ^%A^- AV-g-^S.^ , *J- A o v DCS HT02J- ^^-^ 7fl 
olM^^-^ #^*fl» «flm« 4 s 

<59> SEtb, 7l^o] ^|-7l ^ 1 1*3*1 TflojE^^- ^ ^HS- 

DCS HTO^ ^§}-^-# y o V ^°l #5.^ TflolE^^- ^ TflolH^^- 
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<eo> ^ 2 ^5]^^ (Capture) ^5.^, 

^ ^3^r PSG^ ^(Skip)^ ^ 514. 
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1] 

7] Mi;}. *1<^H #£*fl 7l^r^l 31^51^ #31; 

E^-fr tg^S>JL, ^"71 ^$3. ^l^H Tflol E^-g. ^*Kr #31; 

^^1 ^-^1 31 l ^ 31 2 *g^*H=- #31; 

av 7 i € *1<*H ^1^- #31; 

^ Xl^ofl i^A tr^o] ^^*>JL, #7l ^#S)5L 

oil 4^L^ ^ =efl9J ^^1- H ^ «fe #31; 

a o v 7 | ^35. *|eH 3Hm i5[|oiA^ *f^Rr #31; £ 

a o v 7 i ^Tg^S. ^l^o!] Jl^£ ±J$_£l ^ £Lefl°J *§^sH=- #31* 



2] 

31 1 *j-°ii sa*H-*i. 

^-71 *fl 1 100 vfl*l 200AS1 ^v\]S. 7 A^r ^ 
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3] 

Xl 1 *M 9X°]*], 

#7l Xl 2 €^ Vo l 50 vflxl 150A^1 ^^S]^ 3* ^K 1 

Sj-fe «V£Xl i*}^ XlS u o v ^ . 



xi i %hi sa^-i, 

#71 TlHS ^X1°Htt Xl 2 #41 iXl<>H-§- #5^* 3# 

S>JL, ^n^-^-S. #71 ^^olA-l-g- #5^ ^ #7l Xl 2 ^> 



5] 

XI 4 ^1 5£<X*1, 

#7l iXH^-g- #^-^ 1200 ifl^l 1600 A ^ 11^3^7 ^ 

*Kr ^Xl i7>Sl ^ S ^ . 



6] 

XI 4 *<H &<H>*1, 
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^1020010038421 M 2001/9/10 

7] 

*ll l ^1 S^-*!, 

8] 

^11 1 M 

^. 7 ] *1<3^ x^s. ^ Hell^ 3^°iMr #7l *ll 1 

f>}±= #51*11 ^7>^ ^1S ^ . 
9] 

2)1 l *M $X<>]*\, 
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#71 ^&3\S. *l«?Sj JL±§-5L ±SL^ ^ ^^Mr ±% ^ 

f^Ai S}^ W>£^fl 4:7}- 2] ^flS 



10] 

*ll 1 *^1 9X°]^, 

#7l 1 9? 2 *3^#£r #71 7lHE^:4 ^-71 ^Sf 

TljolE^q- AH ofl tg^jg -^Ti^l^-^ 3.^ Hi 3.1- ^TflijRr ^^-i: ^ 
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